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Toluene sulfonatcs more readily than benzene, while o- and
w-xylene and mesitylene may be slowly sulfonated with 95 per
cent I12S04, even without heating. Para derivatives, such as
p-xylene, dissolve less readily (separation of the xylenes), while
p-dihalogcn benzenes require 20 per cent fuming sulfuric acid and
heating to 100° to 120° for sulfonation. Substitution in naph-
thalene takes place more readily than in benzene and therefore
concentrated H^SCU may be used.
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III	-    Mainly naphthalene-a-
-(-H2bO4	*	+    H.2O	sulfonic aoid
Mainly (85 %) naph-
tlialene-/3-sulfonic acid
Problem 10.—In the sulfonation of benzene with HaSO-rSOs, a trace of
diphenyl sulfone is formed. Write the equation for the reaction. Separate
a mixture of o- and p-chlorotoluenc by means of sulfonation reactions.
Although sulfonation is an important "classification reaction," it is of
less importance as a "characterizing reaction." To be sure, the sulfonic
acids may be isolated as the sodium salts, the latter converted (after drying)
into the acyl chlorides and characterized either as such or in the form of
the amides. More direct characterization methods are usually available.
A few sulfonic acids may be isolated as such, but in general they are difficult
to isolate because of their extreme solubility in water.
Direct nitration, either with fuming HNO3 or with a nitrating mixture
containing equal volumes of concentrated HN03 (1.4 sp. gr.) and con-
centrated HaSO-s, is sometimes used for the differentiation between saturated
aliphatic and aromatic hydrocarbons. Its disadvantage consists in the fact
that the resultant nitration product often possesses a solubility behavior
similar to that of the original unknown. Nitration is of greater value as a
reaction for the preparation of derivatives.
Oxidation of side-chains, with the resultant formation of carboxyl groups,
is another typical reaction of aromatic hydrocarbons and of many of their
derivatives. This reaction is of minor importance for the purposes of classi-
fication but again it is of great value in the preparation of derivatives. It
will therefore be discussed in Chapter X.
Problem 11.—Review the rules governing the positions taken by sub-
stituting groups introduced into the benzene nucleus. Place the groups
N02, OH, Cl, Br, NH2, NH-COCH,, SOaH, CH3j OC2H5 and CO2H approx-
imately in the order of their directing ability. Cf. Annual Reports 15, 75

